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1 DECLARATION
1.1 Unit Name and L ocation

Carrall Idand
Edgewood Area
Aberdeen Proving Ground, Maryland
Operable Unit B (CWM and Hazardous Substances) and Associated Stes

Graces Quarters
Edgewood Area
Aberdeen Proving Ground, Maryland
Operable Unit B (CWM and Hazardous Substances) and Associated Stes

Carrall 1dand and Graces Quarters are 2 of 13 study aress listed within the Federa Fecility Agreement (FFA)
(APGand EPA, 1990) for Aberdeen Proving Ground (APG) and which contain sites/units regul ated as Resource
Conservationand Recovery Act (RCRA) 3004(u) Solid Waste Management Units (SWMUSs) and Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) units.

1.2 Statement of Basisand Purpose

This Record of Decision addresses multiple units at both Carroll 1dand and Graces Quarters, aswell as chemica
warfare materid (CWM) and hazardous substancesthat may exist at unknown locations. The CWM and hazardous
substances are designated as Operable Units B at Carroll 1dand and Graces Quarters. The units addressed are:

. Carrall Idand Operable Unit B (CWM and Hazardous Substances)

. Graces Quarters Operable Unit B (CWM and Hazardous Substances)
. Carroll Idand Service Area Wastewater Trestment Plant

. Carroll Idand Wind Tunnd Site

. Graces Quarters Service Area

. Graces Quarters Digposa Area

. Areaof Concern (AOC) Associated With Bengies Point Road Dump
. Bengies Point Road Farmhouse

. Dredge Spoil Site

. Aerid Spray Grid

. AOC Asociated With Decontamination Pits

. Adamdite Burid Ste

. Hawthorn Cove Road

. Test Grid 1

. Magazine Area

. Animd Shdlter

. Woods East of Test Grid 1

. CSTest Area
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. AOC Associated With CS Test Area

. Woods North of Wind Tunnel Road

. VX Test Area

. Test Grid 2

. HD Test Area

. AOC Associated with Graces Quarters Disposa Area
. Graces Quarters Dump

. AOC Associated with Graces Quarters Dump

. HD Test Annuli

. Secondary Test Area

. The Bunker

. Test Huts

. Federd Emergency Management Agency (FEMA) Service Area
. FEMA Bunker

. Northern Perimeter Dump

. Southern Perimeter Dump

. Primary Test Area

. Southwest Perimeter Dump

. Dugway Proving Ground Test Site

The remedid actions are chosen in accordance with CERCLA as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, and, to the extent practicable, with the Nationa Oil and Hazardous
Substances Pollution Contingency Plan (NCP). The information supporting the decisions on the sdlected remedy
is contained in the Administrative Record File for these Stes.

The remedy sdlected aso satisfies RCRA Corrective Action Requirements, and consistent with the FFA (p. 57),
obviates the need for further corrective action under RCRA for this operable unit.

The State of Maryland Department of the Environment (MDE) concurs with the selected remedy.

1.3 Assessment of the Site

Actud or threatened releases of hazardous substances from these sites, if not addressed by implementing the
response action selected in thisRecord of Decison (ROD), may present animminent and substantial endangerment
to public hedth, wedfare, or the environment.

1.4 Description of the Selected Remedies

Based on the military usage history of Carroll Idand and Graces Quarters, these Sites are expected to contain
CWM. Thesematerids pose risksto human hedth and the environment, and remedid action isappropriate. At both
Carroll 1dand and Graces Quarters al CWM not located in disposa sitesthat aready have been or are currently
being remediated has been designated as
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Operable Unit B. All of theland and shoreline areas are included within the Operable Unit B areas of Carroll Idand
and Graces Quarters.

An evauation of potentid aternatives was performed in accordance with the NCP. Based on this evauation, the
selected remedy for Operable Units B at Carroll Idand and Graces Quartersis* Public Access Controls, Land Use
Redtrictions, and Erosion Controls’.

Public access controls with land use redtrictions will mitigate the principal threat to human hedth and the
environment a Carroll 1dand and Graces Quarters by reducing the potentia for direct contact with CWM. In
combination with erosion contrals, the selected remedy will reduce potentia for rlease of CWM and hazardous
materias to surface waters. The mgjor components of the selected remedy for Operable Units B include:

. Land use restriction with primary use as a Natural Resource Management Area, and secondary use for
military/indugtrid activities,

. Warning Sgns,

. Land and water patrols,

. Site ingpections,

«  Disposd of CWM identified by site ingpections, and
. Erosion controls.

Theremova actionsat theWind Tunnel Site and Service AreaWastewater Treatment Plant on Carroll Idand, and
at the Service Areaand Disposa Site on Graces Quarters have removed potentia sources of hazardous materiads
fromthesefour sites. Therefore, the selected remedid action for the Carroll 1Idand Wind Tunnd Site, Carrall Idand
Service Area Wastewater Treatment Plant, Graces Quarters Service Area and Graces Quarters Disposal Area
is“No Further Action”.

The basdinerisk assessment did not identify unacceptabl e risks associated with the other unitslisted in Section 1.2,
“Statement of Basis and Purpose’. Therefore, the selected remedid action for these sitesis*No Further Action”.

15 Statutory Determinations

CWM isheing addressed asa CERCLA pollutant and contaminant that could present an imminent and substantia
danger to the public hedlth or welfare should there be arelease or substantia threet of release into the environment.

The selected remedies are protective of human hedth and the environment, comply with Federd and State
requirements that are legally applicable or relevant and appropriate to the remedia action, and are cost-effective.
Because treatment of the principa threets of the Site was not
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found to be practicable, this remedy does not satisfy the statutory preference for treatment asa principa eement.
Because the remedy for Operable UnitsB at Carroll Idand and Graces Quarterswill leave hazardous substances,
pollutants or contaminants remaining on-Site, areview will be conducted within five years after commencement of
remedia action to ensure that the remedy continues to provide adequate protection of human health and the
environmen.

1.6 Data Certification Checklist

The following information is included in the Decison Summary section of this Record of Decison. Additiona
information can be found in the Adminidrative Record file for this Ste:

. Chemicas of concern and their respective concentrations.

. Basdline risk represented by the chemicals of concern.

. Cleanup levels established for chemicas of concern and the basis for these levels.
. How source materials congtituting principa threats are addressed.

. Current and reasonably anticipated future land use assumptions and potential future beneficid uses of
groundwater used in the basdline risk assessment and the ROD.

. Potentia land and groundwater use that will be available at the Site as aresult of the Selected Remedy.

. Estimated capital, annual operation and maintenance (O& M), and total present worth costs, discount rate,
and the number of years over which the remedy cost estimates are projected.

. Key factor(s) that led to selecting the remedies (i.e., how the Selected Remedy provides the best balance
of tradeoffswith respect to the balancing and modifying criteria, and which criteriawere key to the decision).
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2 DECISION SUMMARY
2.1 SiteName, Location and Description

Aberdeen Proving Ground (APG) islocated on the western shore of the upper Chesapeake Bay in Maryland. It
isdivided into the Aberdeen and Edgewood Areas by the Bush River, alargetida estuary. The Edgewood Area
isitsdlf divided by the Gunpowder River, another largetida estuary. Carroll 1dand and Graces Quartersarelocated
within the Edgewood Area of APG on the western shore of the Gunpowder River. Carroll 1dand and Graces
Quarters are located within Baltimore County, while the remainder of APG lieswithin Harford County (Figure 1).

Carroll I1dand lies gpproximately one mile south of the Hammerman Area of Gunpowder Falls State Park. The
closest residents are located on Beach Road, gpproximately %2 mile from Carroll 1dand. The community of
Carrollwood Manor is gpproximately 1% miles away.

Carroll 1dand encompasses approximately 855 acres, of which 659 are classfiable wetlands. It is bounded by
Seneca and Sdtpeter Creeks, the Gunpowder River, and Chesapeake Bay. Portions of its shoreline are subject
to storm surge and wave erosion. Because the peak eevation a Carroll Idand isonly 13 feet above mean sealeve
and much of theidand islessthan 10 feet above mean sealeve, extensive areas are subject to flooding (ORI SE,
1998a). Carrall Idand is poorly drained, and ephemerd ponds and isolated marshes form during storm events.

Theidand islargdy undeveloped and is separated from the mainland by a dredged channel created for the Crane
Point Power Plant located directly west of Carroll Idand. Structures on the idand include paved and gravel roads,
the remains of two iron test towers, a small building, and concrete pads (severd of which are former building
foundations). Accessto Carroll Idand is controlled by random security patrols and other physical measures.

Graces Quarters is a peninsula located approximately one mile north of Carroll 1dand in Bdtimore County,
Maryland. It islocated gpproximately two miles southeast of Chase, Maryland, and five miles southeast of White
Marsh, Maryland. The closest residents are located in the Community of Bay Country.

Graces Quarters covers 414 acres, of which approximately 151 acres are classfiable wetlands. It is bounded by
the Gunpowder River to the east, Saltpeter Creek to the south, Dundee Creek to the west, and the Hammerman
areaof Gunpowder State Park to the north. Theland mass conssts of tidal and nontida wetlands, open fields, and
wooded areas. Maximum devation is gpproximately 40 feet above sealevel.

Accessto the property is controlled by chain link fences, alocked gate, random security patrols and other physical
measures. Paved and gravel roads are present on the peninsula.

The only permanent structure is an emergency radio transmitter and tower originaly constructed by the Federa
Emergency Management Agency.
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Figure 1 Location of Carroll Island and Graces Quarters
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2.2 SiteHistory and Enforcement Activities
2.2.1 History

Carroll 1dand and Graces Quarters were acquired by the Army in 1918, but there is no evidence that military
operations took place until 1944. At that time, preparations were made to use portions of Carroll Idand asimpact
aress (for testing high explosive and smoke munitions) and chemica warfare materiel test sites (AEHA, 1989).

During themid to late 1940s, Carroll Point and the areanorth of Lower Idand Point (referred to asthe 1,000-yard
impact area) were cleared and prepared for use asimpact areasfor 4.2-inch mortar. An areaof Carroll I1and later
occupied by portions of Test Grid #1 and the Aeria Spray Grid was dso cleared of vegetation during the 1940s
(see Fgure 2 for gtelocations and Table 1 for Ste designations). It was referred to as the sand flats and was used
asaCWM test area (probably including flame thrower tests) and possibly as an impact area.

During the 1940s, Graces Quarters was dso devel oped for use asamilitary test facility. The arealater designated
asthe Primary Test Areawas reportedly used as the impact area (see Figure 3 for Site locations, and Table 2 for
Ste designations). Graces Quarters was aso used as afiring point for mortar fire toward M-Feld located to the
east on the Gunpowder Neck. A timber and sandbag bunker was constructed in the northern portion of Graces
Quarters as acontrol point during its use as an impact and firing area.

The 4.2-inch mortar fireto theimpact areas of Carroll 1dand and Graces Quartersisknown to have been primaxily,
and perhaps exclusvdy, with high explosive and white phogphorus (WP) filled rounds. During the mid 1940s the
Army policy concerning “livefire’ testing with letha chemica agentswas changed to restrict such activitiesat APG.

Tegting of chemica agents and chemica ordnance at Carroll Idand and Graces Quarters was conducted from the
1940s through 1971, with the testing from 1969 until 1971 redtricted to non-letha chemica materia such asriot
control agents, smulants and smoke. The lethd and incapacitating chemical agents used in test activities at Carroll
Idand and Graces Quarters included the complete range of stockpile agents as well as a variety of experimenta
chemicals. Detailed records of testing are available only for the latter years, from 1964 through 1971. Materids
used in testing at Graces Quarters and possibly Carroll I1dand also included biological smulants (AEHA, 1989).

Wastes from test activities at Carroll Idand and Graces Quarters were placed into either dump sitesor burid pits.
These disposa Sites have dready been remediated.

2.3 Enforcement Activities

From 1984 to 1985, APG was evaluated as a potentiad Nationa Priorities List (NPL) Site under CERCLA. In
1985, the Edgewood Area of APG was proposed for inclusion onthe NPL; it waslisted on the NPL in 1990. In
1986, between the time of the proposed lising and the fina listing, a RCRA corrective action permit
(MD3-21-002-1355) was issued by the Environmental
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Table 1. Carroll Island Sites

Carroll 1sland Operable Unit B
All of Carroll Idand (CWM and Hazardous Substances) (EACI00)

“No Unacceptable Risk” Stes

AOC Associated With Bengies Point Road Dump (EACIO1-D)
Bengies Point Road Farmhouse (EACI01-B)
Dredge Spail Site (EACI02-B)
Aeria Spray Grid (EACI04-A)
AOC Associated With Decontamination Pits (EACI04-C)
Adamsite Burial Site (EACI04-C)
Hawthorn Cove Road (EAC104-C)
Test Grid 1 (EACIO5-A)
Magazine Area (EACI05-B)
Animal Shelter (EACI05-C)
Woods East of Test Grid 1 (EACI05-D)
Wind Tunnel (EACIO6-A)
CS Test Area (EACI06-D)
AOC Associated With CS Test Area (EAC106-E)
Woods North of Wind Tunnel Road (EACI06-B)
VX Test Area (EACIO7-A)
Test Grid 2 (EACIO7-B)
HD Test Areas (EACI07-C)

Note: The basdline risk assessment did not identify unacceptable risks for these sites, for which no further

action is necessary.

“Operable Unit A” Sites (Previous Record of Decision)

Bengies Point Road Dump (EACIO01-A)
Old Carroll 1dand Road Dump Site (EACI01-C)
Service Area (EACI02-A)
AOC Associated With Service Area (EACI02-C)
EPG Dump Site (EACI03)
AOC Associated With Aerial Spray Grid (EACI04-A)
BZ Test Burn Pit (EACI04-D)
Decontamination Pits (EACI04-B)
AOC Associated With Test Grid 1 (EACIO5-E)
Test Grid 1 Disposal Area (EACI05-A)
Woods South of Wind Tunnel Road (EACI06-B)
Anima Shelter Woods (EACI06-B)
Lower Idand Disposa Area (EACI08)

Note: Remediation of these sites has been completed

Note: Removal actions have aso been completed at two sites; Underground Storage Tank at the Wind Tunnel
(EACI06-C) and Service Area Wastewater Treatment Plant (EACI02-A). The Service Areaisa so an Operable Unit
A site. The Aerial Spray Grid and the Associated AOC have the same site number.
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Table 2. Graces Quarters Sites

Graces Quarters Operable Unit B
All of Graces Quarters (CWM and Hazardous Substances) (EAGQQ0)

“Removal Action” Stes
Graces Quarters Disposal Area (EAGQO01-A)
Service Area (EAGQO3-A)
Note: The removal actions addressed waste and contaminated soil at these sites, and no further action is
necessary to protect human hedth or the environment.

“No Unacceptable Risk” Stes

AOC Associated with Graces Quarters Disposal Area (EAGQO1-A)
Graces Quarters Dump (EAGQO01-B)
AOC Associated with Graces Quarters Dump (EAGQO1-F)
HD Test Annuli (EAGQO01-G)
Secondary Test Area (EAGQO1-1)
The Bunker (EAGQO01-C)
Test Huts (EAGQO1-H)
FEMA Service Area (EAGQO1-D)
FEMA Bunker (EAGQO1-E)
Northern Perimeter Dump (EAGQO02-A)
Southern Perimeter Dump (EAGQO02-B)
Primary Test Area (EAGQO02-C)
Southwest Perimeter Dump (EAGQO02-B)
AOC Associated with Service Area (EAGQO3-C)
Dugway Proving Ground Test Site (EAGQO03-B)

Note: The basdine risk assessment did not identify unacceptable risks for these sites, for which no further

action is necessary.
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Protection Agency (EPA) Region IlI to address SWMUSs in the Edgewood and Aberdeen Areas of APG. As
required by the RCRA permit, theU.S. Army Environmental Hygiene Agency (AEHA) performed aRCRA Fecility
Assessment (RFA) study for the Edgewood Area. The RFA identified sites on Carroll I1dand that were either
SWMUsor areaswith potential prior releases (AEHA, 1989). In addition to the RFA, the RCRA permit required
that aRCRA Facility Investigation (RFI) be performed. However, because of thefind listing of the Edgewood Area
on the NPL in 1990, the RFI was not completed. Further investigations were performed under CERCLA.

In 1986, beforethe Edgewood Areawason the NPL ligt, the U.S. Geologica Survey (USGS), in cooperation with
the Army, conducted ahydrogeol ogic assessment of Carroll Idand and Graces Quarters (USGS, 1991 and 1996).
Whenthe Edgewood Areawas placed onthe NPL, remedid investigations (RI) wereinitiated at Carroll ISand and
Graces Quarters (Dames & Moaoore, 1997 and 1998). TheRI report for Carroll 1dand recommended further action
betaken at disposal sites because of the widespread potentia for CWM and hazardous substances. Operable Unit
A a Carroll Idand consists of disposal pit/aress, for which aROD was signed September 1996, with remediation
recently completed (APG, 1996).

A remova action was accomplished at the Graces Quarters Service Area during 1993. A Quonset hut was
removed because of the potential for CWM contamination in the ventilation system. Two underground tankswere
aso removed, and found to contain gasoline and diesd fudl.

During 1993 and 1994 another remova action was accomplished to remove wastes from burid pits within the
Graces Quarters Digposal Area. The burid pits were located adjacent to an eroding shoreline, and the removal
action was accomplished to prevent release of hazardous substances to the Gunpowder River.

A smadl wind tunnel test facility was congtructed in 1953 &t the eastern portion of Carroll Idand near Carroll Point.
Use of the wind tunnd in chemica agent and chemica ordnance test programs ended in the early 1970s. The
above-ground portion of the facility was removed during 1993. In 1995, a 250-gallon underground storage tank
that had been used to store coolant (ethylene glycol and water mixture) was removed from the site.

During the summer of 1999, a removal action was accomplished to close a smal sump associated with an
abandoned package wastewater trestment system for the service area. The closure was accomplished by removing
sediment and water from the sump, followed by deaning and then filling of the sump. The Decision Document,
Removal Action of a Sump Associated with the Former Service Areaat Carroll Iland (APG, 1998) describes
and documents the decision for thisinterim remedid action.

Combined Feasibility Study (FS) and Proposed Plan documents for Operable Units B for Carroll 1dand and
Graces Quarterswere completed in July 1998 (ORI SE, 1998aand 1998b). The Proposed Plan identified “ Public
Access Controlswith Land Use Redtrictions’ asthe preferred aternative. In response to public comments asking
that erosion control measures be considered for reducing the risks associated with CWM, an FS addendum
(Dames & Moore, 1999a) and a
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revised Proposed Plan (Dames & Moore, 1999b) were prepared. The FS addendum eva uated process options
for control of shoreline erosion, and developed and evauated a third remedid aternative for Operable Units B
involving public access controls, land use redtrictions and erosion controls. The revised proposed plan identified
“Public Access Controls, Land Use Redtrictions, and Erosion Controls’ as the preferred remedia adternative for
Operable Units B at Carroll Idand and Graces Quarters.

2.4  Community Participation

CERCLA requires that the public be given an opportunity to review and comment on the proposed remedia
dternative. Public participation requirements are listed in Sections 113 and 117 of CERCLA. These requirements
include establishment of an Adminigrative Record Filethat documentstheinvestigation and sdection of theremedia
dternatives for addressing the risks associated with CWM and hazardous substances at Operable Units B of
Carroll Idand and Graces Quarters. The Adminidrative Record File must be established at or near the facility at
issue. The APG Community Relations Plan is designed to facilitate public involvement in the decison-making
process for selection of remedid dternatives (ICF, 1998). The APG Community Relations Plan addresses the
requirements of CERCLA and the Nationa Environmental Policy Act of 1969 (NEPA). Section 117(a) of
CERCLA, as amended, requires the public be given notice of any proposed remedid action, and that the public
be provided an opportunity to participate in the selection of the remedid action. The Proposed Plan for Operable
UnitsB at Carrall Idand and Graces Quarters (Dames & Moore, 1999b), apart of the Administrative Record File,
highlights key issues and identifies the preferred action for addressing the CWM and hazardous substances.

The public participated in the decision processfor the remova actionsthat have been accomplished for the Carroll
Idand Wind Tunnel, the Carroll Idand Service Area Wastewater Sump, the Graces Quarters Service Area, and
the Graces Quarters Disposal Area

The FFA Adminigrative Record File, which contains the information pertaining to the selection of the response
action, isavailable at the EPA Region |11 office and at the following locations:

Harford County Library Harford County Library
Edgewood Branch Aberdeen Branch

2205 Hanson Road 21 Franklin Street
Edgewood, MD 21040 Aberdeen, MD 21001
410-612-1600 410-27-5608

Miller Library

Washington College
Chestertown, MD 21620
410-778-2800

The public was notified of the public comment period for the Proposed Plan through noticesin the Aegis, theKent
County News the Cecil Whig, The Avenue, and the Essex Times.
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The public comment period began on 26 April 2000 and ended on 9 June 2000. A public comment meeting was
held on 11 May 2000. A Respons veness Summary was prepared to address comments received during the public
comment period. The Responsiveness Summary is provided in Appendix A of this document.

25  Scope And Role Of Operable Units And Response Action Within Site Strategy

An Operable Unit isdefined by the NCP as adiscrete action which isan incrementa step toward comprehensively
mitigating Site problems. The investigation of Carroll 1Idand and Graces Quarters, and the assessment of risks to
human hedth and the environment has resulted in the definition of Operable Units as:

Carroll Idand, Operable Unit A — Disposal Pits

Thirteen stes were discovered on Carroll 1dand, which potentidly contained waste from testing
activities. There was a concern about buried wastes resulting in contaminant migration to the
surrounding environment because of the shalow water table, flooding, and shoreline erosion.
Therefore, a Focused Feasibility Study (FFS) was conducted to address the disposal pits. The
results of the FFS concluded that excavation of the pits was necessary, and aROD was signed in
September 1996. Asdiscussed further in the following section, removal actionsfor Operable Unit
A - Disposd Pits have been addressed separately from the plan of action for Operable Unit B.

Carroll Idand, Operable Unit B - CWM and Hazardous Substances

Carroll Idand was used for impact areas and CWM test sites from 1944 to 1971. Wastes from
testing activities were disposed of by dumping or burid a numerous locations. Carrall 1dand is
approximately 80 percent wetlands, and even though thorough environmentd investigations have
been conducted, all the wastes associated with testing and support activities could not be located
or identified because of the marshy areas and heavy vegetation. Operable Unit B encompassesthe
entireidand to provide protection of human health and the environment from potential CWM and
hazardous substances.

Graces Quarters, Operable Unit A —Contaminated Groundwater Associated with
the Primary Test Area

Based on the results of the RI and risk assessment, concentrations of chlorinated solventsin the
groundwater - primarily 1,1,2,2-tetrachl oroethane and carbon tetrachloride—in the vicinity of the
Primary Test Area (Site 5, EAGQO02-C) warrant remediation. This record of decision does not
address contaminated groundwater at Graces Quarters. An FFSisbeing prepared to address the
contaminated groundwater.
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Graces Quarters, Operable Unit B - CWM and Hazardous Substances

The southern portion of Graces Quarters was used as an impact area during World War |1. Riot
control, CWM, smoke, and smulants were tested on the peninsulafrom the early 1950sto 1971.
Thorough environmenta investigations have been conducted; however, Graces Quartersisdensdy
vegetated in some areas and contains wetlands in others, and dl the waste associated with testing
and support activities from the past could not be located or identified. Operable Unit B
encompasses al of Graces Quartersto addressall CWM and hazardous substancesthat have not
been located.

Operable UnitsB for Carrall 1dand and Graces Quarterswere combined because of the smilarity of environments,
contaminants, and potentia remedid actions. Operable Unit A - Digposal Pitsat Carroll Idand and Operable Unit
A — Contaminated Groundwater at Graces Quarters were addressed separately from the plan of action for
Operable Units B.

This ROD documents a plan of action to prevent human exposure to contaminants from Carroll 1dand and Graces
Quarters. This recommended plan of action has been developed because it is gill possible that sporadic
contamination exigs a both areas (such as a smdl disposa areas and individua buried munitions) that could not
be found using exigting technology. Neverthdess, there are no remaining pogtively-identified areas that contain
CWM or hazardous substances on Carroll 1dand and Graces Quarters.

ThisROD documentsa*“No Further Action” decision for the Carroll Idand Wind Tunnd, the Carroll Idand Service
Area Wastewater Treatment Plant, the Graces Quarters Service Area, and the Graces Quarters Disposal Area.
Removd actions at these Stes have diminated hazardous materials and potentid threats to human hedth and the
environmen.

This ROD dso documents a “No Further Action” decision for the Carroll Idand and Graces Quarters sites for
which the basdline risk assessment did not identify unacceptable risk. These stesare listed in Tables 1 and 2.

26  SteAnd Operable Unit Characteristics

Initid screening and records review identified 21 sites and 11 AOCs to be included in the Carroll Idand RI. RI
activities conssted of higtorica searches, wetlands ddineation, ecologica investigetions, well ingalations,
geophysicd and soil gas surveys, environmental sampling, and archeologica surveys.

As discussed in the previous section, four operable units were developed for Carroll 1dand and Graces Quarters
as areault of the invetigations. Operable Units B were devel oped based on the knowledge of Carroll 1dand and
Graces Quarters through the RI process and known historical uses of the area. Since the time field work was
garted by the Army in 1977, many surface and subsurface digposal areas containing hazardous substances have
been found through investigations and visud observations. Even though environmental investigations have been
conducted, al the waste associated with testing and support activities from past activities has not been located or
identified. Many disposal areas that were not originaly reported have been
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found by visua observation or magnetometry, or both. Carroll 1dand contains highly vegetated aress, such as
wetland, that can hide or cover surface or subsurface disposal areas from both visua or magnetometry detection.
Waste has dso been identified after it has been exposed from shoreline erasion or frost heaving.

2.6.1 Removal Action at Service Areaon Carroll I sland

The Service Area, which is designated as Site 13 (Clugter 2, EACI02-A), was origindly identified as a possble
source of environmental contamination during the RCRA Facility Assessment conducted in 1989. The Site conssted
of two Quonsat huts and severd amdl facilities for water supply and wastewater management in support of testing
activities on Carrall Idand. Theremainsof thewastewater treetment plant consisted of asmal meta unit onagrate
over a concrete sump.

During the Carroll Island RI, volatile organic compounds, semi-volatile organic compounds, pesticides,
polychlorinated biphenyls, and meta swere detected in sediment samplesin the sump. The measured concentrations
of these contaminants did not exceed any state or federa regulatory standards, but did exceed Rl comparison
criteria, which, were based on previous background sampling conducted in 1993. The Basdline Human Hedlth Risk
Assessment indicated no risks or hazards. The Ecological Risk Assessment did reved potentid effectsto aguatic
organisms living within the sump. The walls of the cement-lined sump were eevated gpproximately 2 feet above
the ground, and the sump was covered by sted plates. This habitat was expected to be capable of supporting a
very limited number of benthicinvertebrates. Adverse effects, if occurring; would have been limited to these species.
Based on the ecologica risks, and the possibility that contaminated sediment might be disturbed in the future and
released to other media, aremoval action was recommended in the RI for the sump at the Service Area. EPA and
MDE concurred with the RI’ s recommendation of aremova action at thisSte.

The remova action, which was completed in July 1999, consisted of removing the contaminated contents of the
sump while leaving the sump in place. The following measures were performed during this remova action:
dewatering the sump, removing the sediments, high pressure washing, plugging dl outgoing lines, and filling the sump
with afill materid.

2.6.2 Removal Action at the Wind Tunnel on Carroll Island

The Wind Tunnd, which isidentified as Site 5 (Cluster 6, EACI06-A), was constructed in 1953 for usein testing
CWM inan enclosed test chamber. The facility consisted of the Wind Tunnel building, acontrol room, a scrubber
system, and a 250-galon UST for storage of an ethylene glycol/water mixture used in the scrubber. Use of the
Wind Tunnd was terminated in 1973.

The Wind Tunnd Siteislocated on the eastern haf of Carroll Idand a Carroll Point. It isbordered by alow lying
fidd to the north, marsh to the west, and the Gunpowder River to the south. The area sometimes becomes flooded
during storm events. Field inspections of the sitein 1993 reveded the Structure was in poor condition. Therewas
a so evidence trespassers had gained access to the building. Because of the deteriorating condition of the building
and the potentid for residua chemica contamination of the equipment inside, the Site was considered to be a
physical hazard and suspect source areafor contamination, which, if present, could enter the
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environment. A decision was therefore made to dismantle the facility. During the summer of 1993, the Army
removed the building, al of the equipment associated with the Wind Tunnel, and the scrubber system, including the
gtack. The structures and equipment associated with the Wind Tunne were disassembled, cut into smaller pieces,
and placed in wooden boxes. The air insde the crates was sampled, and no CWM was detected. Holes in the
building dab were sedled with concrete.

Based ontheair sampling results, the crateswere classfied as“ 3X.” Thisisthe designation for itemsthat have been
potentially exposed to CWM and have been surface decontaminated, if required, by localy approved procedures,
and then bagged or contained. This classification dso meansthat gppropriate tests or monitoring have verified that
no vapor concentrations are above U.S. Army specified detection limits. The material was then transported to the
Edgewood Area of APG, thermally treated at the decontamination/detoxification facility to “5X,” which is the
designation that indicates the materid is clean and may be released from government control without precautions
or restrictions. The treated materid was then recycled.

In August 1995, the 250-gdlon UST was removed from the Wind Tunndl Site. Liquid remaining in the UST was
andyzed for CWM, which was not detected. The liquid was then pumped out of the tank prior to the initiation of
the UST excavation activities. No holes were observed in the tank. Soil samples collected during the remova
showed no visud contamination, and no ethylene glycol was detected during laboratory analyses. The tank was
cleaned, cut up, and recycled as scrap metd. The excavated areawasfilled with gravel, and the excavated soil was
spread on the surface of the Site as ameans of disposal, as approved by MDE.

2.6.3 Removal Action at the Service Area on Graces Quarters

The Quonset hut at the Service Area (Site 8, Cluster 3, EAGQO03-A) was dismantled in 1993 to safely remove
ventilation equipment that was believed to be apotential source of CWM contamination. The Quonset hut was cut
up, and pieces of the hut and materia frominside the hut were placed in wooden crates lined with plagtic. After a
minimum of 4 hours a 70 degrees Fahrenheit (EF), the headspace of each wooden crate was sampled for CWM;
none was detected. Based on these results, the crates were classified as*“3X.” The material was then transported
to the Edgewood Area, thermally treated at the decontamination/detoxification facility to “5X,” and recycled
through the Army’ s Defense Reuttilization and Marketing Office. A redl-time air monitoring platform was used to
collect air samplesin the vicinity of the hut, and test for the possible presence of chemica agents both before and
during the removad actions. No eevated readings were obtained.

In addition to dismantling the Quonset hut, APG aso removed and closed two USTsfromthissitein 1995. These
two UST's conssted of a 250-gallon tank that contained a gasoline-water mixture and a 1,000-gallon diesdl fud
tank, which were located next to the Quonset hut pad. The contents of the USTs were sampled and tested for
chemica agents, which were not detected. The tank contents were then pumped out, and either disposed of or
recycled. The two USTs were excavated and removed in May 1995. After the tanks were brought to the ground
surface, they were cleaned and trangported off-post to be punctured and removed from future use. The tanks
appeared to be in good condition, with no obvious leaks or holes.
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After remova of the 250-galon UST, soil was excavated until no staining was observed. Soil samples were
collected from the bottom and sidewalls of the excavation, and from the excavated soil. The analytica results
indicated that the concentrations of total petroleum hydrocarbons (TPH) in the post-excavation and stockpiled soil
were below the cleanup criteria of 100 ppm. Based on these results, no further action was necessary, and the
stockpiled soil was backfilled into the excavation.

After removd of the 1,000-galon UST, soil was excavated until no further staining was observed, and until TPH
levelsin pogt-excavation soil samples collected from the bottom and sidewalls of the pit were reduced below 100
ppm. The excavation was stabilized, and a pond was established at the site. This work was conducted in
conjunction with APG’s Natural Resources personne to enhance the natural wildlife habitat at Graces Quarters.
Composite samples collected from the stockpiled soil exceeded the 100-ppm limit for TPH. Therefore, the
excavated soil was manifested and transported for trestment at a permitted off-post incinerator.

2.6.4 Removal Action at the Disposal Area on Graces Quarters

Between February 1993 and April 1994, remova actionswere undertaken to mitigate the environmental and hedlth
hazards presented by debris buried in disposal pits and surrounding area as at the Graces Quarters Disposal Area
(Site 1, Cluster 1, EAGQO01-A). Because of rgpid shoreline erosion in the immediate vicinity of the pits, at leest
one pit eroded in the 1960s, exposing wastes to the Gunpowder River. The remova actions were designed to
remove the contents of the remaining pits prior to their exposure to the environment.

Prior to initiating the removal actions, unexploded ordnance (UXO) surveys were conducted in the vicinity of the
suspected disposd pit areas. No UXO was found during these surveys. The locations and dimensions of four
disposal pitswere then determined by ground penetrating radar and el ectromagnetic surveys. The four pitsranged
in size from gpproximately 10x20 feet to 40x50 feet, with depths between 1 and 5 feet below ground surface.
Following the identification of thefour disposa pits, the pit contents were excavated by acombination of hand and
mechanica excavation (with an extended boom excavator). The debris removed from the pits included
ordnance-related items and miscellaneous debris, including 431 40-millimeter (mm) rounds, one 1,000-pound GB
bomblet shell (empty casing), one nonexplosive rocket, metallic and other debris, and white wax-like materid.
Three of the 40-mm rounds were determined to be unstable and highly explosive, and not to contain liquid. These
ordnance itemswere detonated onsitein accordancewith Army protocols. The remaining rounds, which were either
gtable or dummy rounds, were disposed of at the Edgewood Peninsulain accordance with established U.S. Army
protocols.

The other debris and non-explosive items were placed in wooden crates sealed with a plastic cover or in sted
drums. CWM headspace monitoring was then performed for each of the crates and drums. All of the crates and
drums exhibited negative results for CWM, and were classified as “3X”. The crates were transported to the
decontamination/detoxification facility a the Edgewood Area for thermad treatment to “5X” and disposad. The
drums were trangported to a permitted offste disposa facility in accordance with gpplicable regulations.
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Following the removal of the pit contents, post-excavation composite soil sampleswere collected from the bottom
and sdewalls of each pit and from the stockpiled soil excavated from each pit. No CWM or CWM degradation
products were detected in any of these samples. With the exception of beryllium, none of the parameters detected
inthe post-excavation composite soil samples collected from the bottom and sidewadls of the disposal pits exceeded
hazardous waste criteria defined in RCRA corrective action standards. While beryllium concentrations in some
samples exceeded these criteria, the beryllium was concluded to be naturaly occurring. The stockpiled soil from
three of the pits was determined to be nonhazardous according to RCRA criteria, and was therefore used for Site
grading purposes. The stockpiled soil from one pit contained polychlorinated biphenyls at concentrations above
these criteria, and was therefore manifested and transported to an offSte digposd facility, together with al drummed
meaterias.

Site closure was conducted by lining the four open pitswith ageotextile materia and backfilling the excavationswith
clean soil. After the pits were backfilled, the Site was restored by reseeding and mulching disturbed areas. Based
on the documented site history and ground penetrating radar and el ectromagnetic survey work conducted during
thisremova action, it was concluded that no disposdl pits remain a the Graces Quarters Disposal Area.

2.7 Current and Potential Future Site and Resour ce Uses

No military activitiesare currently conducted at either Carroll 1dand or Graces Quarters. These areas are currently
designated as naturd aress.

The most conservative (highest exposure) receptor evauated in the basdline risk assessments was a natura
resources management worker, with exposure factors the same as the standard EPA default exposure factorsfor
industria workers.

Theland usesthat will be available asaresult of the Selected Remedies are primary use asalimited-access Natura
Resource Management Area, and secondary use for military/indudtrid activities.

The future use of groundwater a Carroll Idand is unrestricted. The groundwater at Graces Quarters is being
addressed as a separate operable unit, and is not addressed by this ROD.

2.8 Summary Of Operable Unit Risks

Initial screening and records review identified 31 Stes to be included in the Carroll 1dand RI, and 17 Stesin the
Graces QuartersRI. Thesestesareligted in Table 1 and Table 2, together with their Site and Cluster identification
numbers presented in the RI reports, and their Defense Sites Environmental Restoration Tracking System
(DSERTS) numbers.

Thirteen of the Sites at Carroll 1dand were included in Operable Unit A for accelerated evauation, due to the
likelihood that they contained CWM or hazardous substances, based on historica information, visua observations,
and geophysica surveys. Asdiscussed below, these 13 sites have been remediated. Theresults of the basdlinerisk
assessment presented in the Carroll 1dand RI indicated that no unacceptable risks or hazards are associated with
any of the other 18 gdites, and that no further action would be required for those individud sites. However,
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al 31 dtes investigated in the Carroll 1dand RI were incorporated into Operable Unit B, due to the potentia
presence of CWM or hazardous substances throughout Carroll Idand.

Based on theresults of the basdline risk assessment, the Graces Quarters Rl concluded that no further action would
be required. However, al of the 17 sites were incorporated into Operable Unit B a Graces Quarters, dueto the
potentia presence of CWM or hazardous substances throughout Graces Quarters.

The Graces Quarters Rl also recommended that additional soil samples be collected at the Test Huts (Site 12,
Clusgter 1, EAGQO 1-H) to “delineate amercury soil hot spot”, and that a bioaccumulation study be conducted
at this gte to assess the potentid impact of mercury in the soil on ecologica receptors. These recommendations
have been implemented in a bicaccumulation study conducted by the Universty of Maryland, using
mercury-contaminated soil from the Northeast Test Hut at thisSite. In this study, the bioaccumulation of both total
mercury and methyl mercury were investigated in a series of experiments on earthworms exposed to the
mercury-contaminated soil. The daily doses of total and methyl mercury ingested by robins and shrews consuming
these earthworms were then ca culated and compared to risk assessment derived vaues. The study concluded that
the small area of mercury-contaminated soil at Site 12 would not have adverse ecological impacts, and that no
further action isrequired at this Ste.

RI activities conssted of higtorical searches, wetlands ddineation, ecologicd investigations, well ingalations,
geophysical and soil gassurveys, environmenta sampling, and archeologica surveys. An explosive ordnance survey
was conducted along portions of the boundaries of Carroll 1dand and Graces Quartersin April 1997. Asdiscussed
previoudy, two operable units were developed for both Carroll 1dand and Graces Quarters as a result of the
investigations.

Operable Units B were developed based on the knowledge of Carroll 1dand and Graces Quarters through the RI
process and known historical uses of the areas. Since the time environmental restoration activities were started by
the Army in 1977, many surface and subsurface disposal areas containing CWM and hazardous substances have
been found through investigations and visua observations. Even though thorough environmental investigations have
been conducted, some wastes associated with testing and support activitiesfrom past activities may not have been
located or identified. Many disposd areasthat were not originaly reported have been found by visua observation
or magnetometry, or both. However, Carroll 1dand and Graces Quarters contain highly vegetated areas, such as
wetlands, that can hide or cover surface or subsurface disposal areas from both visua or magnetometry detection.
Insome cases, wastes that had not previoudy been identified were observed after they became exposed asaresult
of shordine erosion or frost heaving.

CWM, hazardous substances and UXO have also been discovered during fieldwork as aresult of clearing areas
of UXO to conduct RI activities. During the RI fieldwork conducted a Carroll 1dand, two 40-millimeter high
explosvesroundswere uncovered near the Lower Idand Disposa Area. Fieldwork conducted at Graces Quarters
uncovered 2.36-inch rockets at the Primary Test Area, and 4.2-inch mortar rounds were found on the beach area
adjacent to the Northern and Southern Perimeter Dumps. In addition, ordnance wastes that potentially contain
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CWM and explosive substances have been identified during the remova actions performed at the Operable Unit
A disposd pits on Carroll Idand. Most of the wastes recovered from these pits consists of non-hazardous military
testing equipment such asmeta, glass, and plastic vessdsand components; non-hazardous construction rubble such
as building debrisand pieces of concrete; and non-hazardous soil. Approximately 50 glassand sted containersfilled
with unknown liquids were adso removed from the pits, and trangported to the Chemica Trandfer Fecility at APG
to test for the possible presence of chemical agents. In addition to these wastes, over 1,200 intact ordnance items
and 15,000 ordnance components were recovered from the pits. Approximately 40 percent of these ordnance
items and components are estimated to potentially contain chemica agents or their resdues. Because these
ordnance wastes and disposa sites have been found during these other activities, it islikely that CWM, hazardous
substances and UX O are present at other areas on Carroll 1dand and Graces Quarters.

Risk assessments are usudly performed on Sites that contain measurable levels of contaminants in environmental
media such as soil or groundwater. Using concentrations of contaminants, an estimated risk to human health and
the environment can be quantified. Because thisROD is addressng contamination that may potentialy exist but has
not been identified, a quantitative risk assessment could not be performed. However, there are known side effects
of the contaminants that may be present. Based on the historical uses of Carroll Idand and Graces. Quarters, the
principa categories of contaminants that could be present include CWM, explosives, and associated degradation
products. In addition, other contaminants that could potentialy be present include volatile organic compounds,
semivolatile organic compounds, pesticides/polychlorinated biphenyls, and inorganics.

CWM may cause avaiety of toxic effects and even fatdity (if large enough dose) when either inhded, absorbed
through the skin, or ingested with contaminated food or water. These effects may include bresthing difficulty,
convulsions, vison difficulties, and eye and skin blisters. Explosives, in addition to posing explosion hazards a high
concentrations, may cause hedth effects at |ower concentrationsincluding irritated eyes, skin, throat, and lungs; liver
and kidney damage; nerve damage; and convulsions. The other categories of contaminants listed above can aso
have awide range of potentid hedth effects, depending on the specific types and concentrations of contaminants
that might be present.

Givencurrent land use and the fact that the wastes have not been identified, there are no known complete exposure
pathways. In addition, there are several mitigating factors that may reduce the potential risks posed by any CWM
or hazardous substances present at Carroll 1dand and Graces Quarters. Inthe case of Carroll Idand, asubstantial
amount of the CWM and hazardous substances buried in this area have dready been removed as aresult of the
recent excavation activities conducted at the Operable Unit A disposal pits. In addition, any CWM entering the
environment due to leakage from munitions at Carroll Idand or Graces Quarters would be subject to hydrolyss
reactions, which are generally effectivein degrading most chemica agents and reducing the hazardsthat they pose.
However, some of the byproducts of these hydrolysis reactions may aso betoxic. It should aso be noted that the
CWM and hazardous substances present at Carroll 1dand and Graces Quarters have been there for severa
decades, as aresult of the testing, dumping, and buria activities that occurred approximately 30 to 50 years ago.
While some shordine erosion has continued to occur since that time, no noticesble permanent damage
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to the Chesgpeake Bay or other ecological resources has been observed. Therefore, the potentia for significant
future harm to human hedlth or the environment due to possible exposure to CWM or hazardous substances
appearsto be low.

Because some CWM and hazardous substances are il likely to be present at Carroll Idand and Graces Quarters,
the potentia for future exposure to receptors remains a concern unless appropriate remedia actions are taken. If
exposure occurred, potentiad human receptors might include outdoor maintenance workers, security workers,
congiruction/excavation workers, nearby off-ste resdents, nearshore fishermen, consumers of fish caught near
Carroll 1dand or Graces Quarters, hunters and trappers, consumers of game from these areas, nearshore
svimmers, and trespassers or vigitors. Potential receptors could be exposed to contamination via incidental
ingestion or direct derma contact with soil, surface water, sediment, or exposed wastes. In addition, the rupture
of chemical containers could aso result in chemical releases to the air and thus expose potentia receptors via
inhaation. Actua or threatened releases of hazardous substances from this site, if not addressed by appropriate
remedial measures, may therefore present a current or potentid threat to public health or the environmen.

All of the CWM and hazardous substances in metd containers that remain at Carroll 1dand and Graces Quarters
will eventualy be reeased to environmental media. The rdease of chemica materid to subsurface soil while the
materid is buried would not pose a substantia threat to human health and the environment, because the letha
chemica warfare agents are not persistent when dissolved in water, and will therefore not migrate to groundwater
or theair.

The greatest threat from CWM and hazardous substances is associated with releases that may occur as future
€rosion exposes containers on beaches. Asitems containing chemicas are exposed by beach erosion, the physica
processes of erosion and wave action can cause corroded itemsto lesk, releasing chemicals to beach sediments
and water, and to the air if the chemicals are volatile. Even items that corroded and lesked while buried can be a
threat when exposed by beach erosion, because chemicalsthat are persstent (i.e., CS, BZ, etc.) will remaininthe
containers and the immediately surrounding soil for long periods of time. Those containers with chemical contents
that do not immediately lesk when exposed by beach erosion and wave action may remain on the beach and release
their contents at alater time due to accel erated corrosion and continued exposureto wave action. Theseitemsare
aso a subgtantia threat to human hedth if handled by trespassers or untrained workers, because of toxic and
explosve chemicas. Chemica containers exposed on a beach also may be transported and eventudly be under
water adjacent to shordineareas. Theseitemswill eventually release their chemica contentsto the sediment and/or
water. These underweter releases are a lesser threat to human hedth, but till a substantid threat to ecologica
receptors.

The principa threets associated with leakage of CWM and hazardous substances from items on beaches and in
adjacent shalow waters are primarily acute rather than chronic in nature. Many of the chemicas possibly present
in containers are highly toxic, and can result in severe injury or death to humans who are exposed even briefly.
These chemicals are also an acute threat to aguatic life in the immediate vicinity of the release.
The threats associated with a sngle rease incident will normally be short term in nature, because many of the
chemicds are not persstent in water or open air, and because of mixing and dilution in surface weter. The time

period
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during whichthe acute hazard to human and ecologica receptorswill exist is dependant on the specific chemicas
involved and aso the temperature and environmental conditions at the time of release. The time period of greatest
threat could range from only afew hours for volatile chemicasin hot and windy conditions, to several weeks for
less volatile chemicasin cold winter conditions.

Standard remedid investigation and risk assessment techniques (i.e., using chemica concentration data from one
or two sampling events) cannot effectively assessrisk to future human and ecol ogica receptorsfrom the CWM and
hazardous substances. Thisis because many of the chemicals are not persistent, do not |eave detectable residues
in the sediment, and because the threats from individua rel ease events are short-term in nature. Because there has
been no long-term, continuous monitoring of Carroll 1dand and Graces Quarters with frequent ingpections and
sampling, it isadso difficult to assess the risk posed to receptors in the past. It is only possible to ate that there
have been no documented events of exposure to humans that have resulted in serious injury or desth.

29 Remedial Action Objectives

Cleanup objectives were determined based on areview of available data, the remedid action objectives (RAOS),
and al applicable or relevant and appropriate requirements (ARARS). Cleanup objectives consst of
medium-specific goals for protecting human health and the environment. These objectives can be achieved by
reducing exposure (e.g., capping an area or limiting access) as well as by reducing the level of condtituents of
concern.

CWM and hazardous substances at Carroll 1dand and Graces Quarters present a risk to human hedlth and the
environment. UXO that exists from the testing and impact areas dso presents a safety hazard to human health.
Quantitative cleanup objectives are not gppropriate for the Operable Units B because of the lack of discernable
chemica contamination; therefore, quditative cleanup objectiveswere devel oped. The RAOsfor addressing CWM
and hazardous substances at Carroll 1dand and Graces Quarters are to:

. reduce the potentia for direct human contact with CWM and hazardous substances, and

. reduce the potentia for exposure of human and ecological receptors by reducing the likelihood of CWM
and hazardous substance releases to air and surface weter.

2.10 Description of Alternatives

Three remedid aternatives were developed and eval uated using the criteria of the NCP. The dternatives and the
categories of response for each are;

Alternativel: No Action

* Required by NCP for comparison purposes.
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Alternative 2: Public Access Controls with Land Use Regtrictions

e Land useredriction with primary use as a limited-access Naturd Resource Management Area, and
secondary use for military/industria activities,

e Access Restrictions,
» Siteingpections and disposa of CWM and hazardous substances identified by site ingpections.
Alternative 3: Public Access Contrals, Land Use Redtrictions, and Erosion Controls

* Land use redriction with primary use as a limited-access Natura Resource Management Area, and
secondary use for military/indudtria activities,

* Access Redrrictions,
» Siteingpections and disposd of CWM and hazardous substances identified by site ingpections, and
» Eroson contrals.

Because dl adternatives will alow hazardous substances, pollutants or contaminants to remain on site, remedy
reviewswill be performed every five years, asrequired by the NCP.

2.10.1 Land Use Controls and Access Restrictions

The land use restrictions and access controls under Alternatives 2 and 3 would be smilar, with restriction to primary
use as a limited-access Natural Resource Management Area, and secondary use for military/industrid activities.
Appropriate access controls would include warning signs, and land and water patrols. Site ingpections would be
conducted to identify any hazardous military materias that are exposed by natural processes.

The land use controls (LUCs) for the selected remedy for Operable Units B a Carroll 1dand and Graces Quarters
will beimplemented under detailed plans designed to assure long-term effectiveness and rdigbility. A Land Use
Control Assurance Plan (LUCAP) will be prepared by APG. The LUCAP will specify the proceduresthat will be
employed to assure LUCs remain effective over the long-term for all areas a APG where they may be required.
A Land Use Control Implementation Plan (LUCIP) will o be prepared for the sdlected remedy for Carroll Idand
and Graces Quarters, and will be an addendum to the LUCAP. The LUCIP will identify the specific LUC
objectives, and will list the specific actions required to achieve each identified objective (e.g., post warning Sgns).

1 Because of its procedural nature, there will be only one LUCAP for APG. Additional LUCIPs may be appended to the LUCAP for
implementation of LUCs at other CERCLA Operable Units.
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2.10.2 Erosion Controls

The RI/FS work has determined that much of the shoreline of Carroll 1dand and portions of the Graces Quarters
shoreline have experienced substantia shoreline erosion during the last 150 years, and certain areas have been
subject to high eroson during the last 25 years. Most of the erosion in recent years has been on the south- and
southeast-facing shorelines of the eastern portion of Carroll 1dand and Graces Quarters. These areas are subject
to erosion as aresult of ahigh energy wave environment caused by a substantial open-water fetch from the south
and higtoric prevailing winds from thet direction. The eastern portions of the Carroll 1dand and Graces Quarters
are also the location of the impact and test areas that are most likely to have CWM and hazardous substances.

In the FS Addendum, three erosion control technologies were concluded to be potentialy applicable to various
portions of the Carroll Idand and Graces Quarters shordlines. These technol ogiesincluded: wetlands devel opment,
which is effective in areas with low wave energy; offshore breskwaters, which are effective in areas with low to
moderate wave energy; and shordine revetments, which are effective for wave energies ranging from low to high.
Detailed andysisof environmental conditionsaong the Carroll Idand and Graces Quarters shordlinesindicated that
wetlands development is not applicable to the Carroll Idand shordine, due to relatively high wave energiesor the
presence of high quality submerged aguatic vegetation (SAV), which would be destroyed by creating new wetlands.
Offshore breakwaters and shordine revetments are gpplicable to different portions of the Carroll 1dand shoréline,
Wetlands development is applicable to the portion of the Graces Quarters shordline identified for eroson control,
due to low wave energies and the absence of valuable SAV.

The gpproximate shordine aress to be stabilized are shown in Figure 4 and Figure 5. Alternative 3 will reduce
potentia risk associated with CWM and hazardous substances, will prevent additiond loss of land dueto erosion,
and will preserve natura resources in the vicinity of Carroll Idand and Graces Quarters, including vauable upper
bay habitat. The environmental control measures sdected for each portion of the shoreline will be designed to
provide adequate protection againgt a 50-year sorm event while minimizing any adverseimpactsto SAV, fish or
wildlife habitats, or other environmental resources. The actud technology to be used will be sdected inthedesign
phase of the remediation process.
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211 Comparative Analysis of Alternatives

In evauating the remedid dternatives for Operable Unit B, the potentid performance of each dternative is
evaduated in terms of the nine evauation criteria required by the NCP

C protection of human health and the environmert;

C compliance with ARARS,

C long-term effectiveness,

C reduction of toxicity, mobility, and volume of contaminants through treatment;

C  short-term effectiveness,

C  implementability;

C cost;

C state acceptance; and

C community acceptance.
The nine criteriaare categorized into one of three groups: threshold criteria, primary baancing criteria, or modifying
criteria. The dternative sdlected must satisfy the threshold criteria, which are of primary importance. The primary
baancing criteria are used to weigh the mgjor tradeoffs among the aternatives, and the modifying criteria are
considered after the public has commented on the Proposed Plan.

Threshold Criteria

2.11.1 Overall Protection of Human Health and the Environment

Of thethree dternatives, Alternative 1 (No Action) does not achieve adequate protection of human hedlth and the
environment. Therefore, Alternative 1 is not consdered further in this evaluation.

Alternative 2 (Public Access Controls with Land Use Redtrictions) providesfor protection of human hedthandis
patiadly protective of the environment. Protection of human hedlth for land aress is achieved through land use
controls that restrict access and future land uses that are not compati ble with the continued presence of CWM and
hazardous substances. Protection of human hedlth for shoreline and adjacent water areasis achieved by shordline
ingpections that are conducted periodicaly and immediately following sorm events (e.g., sameday or first daylight
hours of next day) to identify chemica releases and initiate response actions to immediately restrict access and
remediate the Ste. In those ingtances where the exposed item has not leaked, thisremediad dternative would aso
protect ecologica receptors. In instances where there has
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aready been leakage of chemicas to water and shoreline sediments, this adternative would not fully protect
ecological receptors.

Alternative 3 (Public Access Controls, Land Use Restrictions, and Erosion Controls) provides the highest level of
protection of human health and the environment, because of the additiond protection resulting from the shoreline
eros oncontrols. The shoreline erosion controls, which would be constructed in those areas most subject to erosion,
would prevent release of CWM and hazardous substancesin these highest risk areas. Therefore, Alternaive 3 is
considered most desirable with regard to overdl protection of human hedlth and the environment, followed by
Alternative 2.

2.11.2 Compliance with Applicable or Relevant and Appropriate Requirements

Chemica-specific, location-gpecific and action-specific ARARsfor thisoperable unit arelisted in Tables 3 through
5. Alternative 2 may not fully comply with chemica-gpecific ARARS because rel eases are not prevented, but rather
remediated to the extent possible after the release. Alternative 3 would comply with chemical-specific ARARs by
preventing shoreline releases, and would aso comply with location-specific and action-specific ARARS.

Primary Balancing Criteria
2.11.3 Long-Term Effectiveness and Permanence

Alterndtive 2 is dependant on land use controls, including access contrals, to ensure long-term effectiveness. The
long-term effectiveness dong eroding shordinesis aso dependant on the effectiveness of the shordlineingpections.
Alternative 2 will only have long-term effectiveness and permanence if the shordine ingpections can identify items
for emergency remova prior to release of chemical contentsto the air, water and sediment. Any future releases of
wastes and materids on shordlines that impact the environment or result in exposures to workers or the public will
be evidence that the remedy is not effective. This would likely trigger a review of the ROD, and eventua
implementation of additiona remedid measures. The likeihood of such future releases and exposuresis uncertain.
While the recently completed remediation of Carroll Idand Operable Unit A disposd areasand the earlier removal
actions a Graces Quarters have substantially reduced risk, there are likely other smal undiscovered dump and
buria sites that pose future risk. Because of the uncertainty associated with the likelihood of future shoreline
chemicd reeases, the long-term effectiveness and permanence of Alternative 2 is uncertain.

Alternative 3 is dso dependant on land use controls, including access controls, to ensure long-term effectiveness.
Alternative 3 provides long-term effectiveness and permanence in preventing shordine releases through shordline
erosion controls in areas most subject to erosion. The long-term maintenance of the shoreline eroson control
measures will provide for effectiveness and permanence.
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2.11.4 Reduction of Toxicity, Mobility, or Volume of Contaminants Through Treatment

Alterndtive 2 reducesthe volume of hazardous congtituents by removing detected CWM and hazardous substances
for offdte destruction, when exposed at the shoreline. However, some of these exposed wastes may migrate
offshore or release chemicals prior to identification

Table3

Aberdeen Proving Ground, Maryland

Potential Chemical-Specific Applicable or Relevant and Appr opriate Requirements
for Remedial Actionsat Carroll Idand and Graces Quarters

Media/ Title/

Congtituent Citation Category Requirements Synopsis Comments
Toxic 40 CFR 131 Clean Water | Specifies criteriafor qudity of Applicableto any
Subsgtancesin| COMAR Act, MD surface water to protect human releases of CWM or
Surface 26.08.02 Water hedth and maintain suitability for hazardous substances
Water Pollution designated uses (aquatic habitat, to surface water.

Regulations - | recregtion, ect.). Establishes anti-
Surface Water | degradation policy for water quality.
Qudity

Criteria

Table4

Aberdeen Proving Ground, Maryland

Potential L ocation-Specific Applicable or Relevant and Appropriate Requirements
for Remedial Actionsat Carroll Idand and Graces Quarters

Feature/ Title/

L ocation Citation Category Requirement Synopsis Comments
Within Protection of Protection of | Action to avoid adverse effects, Applicable to
floodplain or |floodplains(40  |wetlandsand | minimize potentia harm, restore and | construction of
wetlands CFR 6, Appendix | floodplans preserve naturd and beneficia shoreline eroson

A); Fishand vaues, gppliesto action that will controls. Also
Wildlife occur in afloodplan, i.e, lowlands, |potentidly gpplicable
Coordination Act and rdaively flat areas adjoining to any future actions
(16 USC 661 & inland and coastd waters and other |to recover waste
seq.); 40 CFR flood-prone areas. For action from digposd Stes
6.302; Floodplains| involving congruction of fadlitiesor |that are exposed by
Executive Order management of property in wetlands | shoreline erosion.
(EO 11988); [as defined by 40 CFR Part 6,

Wetlands Appendix A, Section 4(j)], action

Executive Order must be taken to avoid adverse

(EO 11990) effects, minimize potentid harm, and

COMAR 26.23 preserve and enhance wetlands, to

COMAR 26.24 the extent possible.
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Table4
Potential L ocation-Specific Applicable or Relevant and Appropriate Requirements
for Remedial Actionsat Carroll Idand and Graces Quarters
Aberdeen Proving Ground, Maryland

Feature/ Title/

L ocation Citation Category Requirement Synopsis Comments
Maryland Maryland Natura | Chesapeake |Edablishesland use policiesfor the |Applicableto
Critical Areas| Resources Code, |Bay Criticadl | Chesapeake Bay Critical Area congtruction of

Title 8, Subtitle 18| Area induding limiting impervious aress, | shoreline erosion
Protection establishing buffers, and establishing | controls. Also
Program controls to prevent runoff of potentialy gpplicable
pollutants. to any future actions
to recover waste
from disposad dtes
that are exposed by
shoreline erosion.
Criticad Endangered Protection of | If endangered or threatened species | The bald eegleisa
habitat upon | Species Act 1973 | Threatened | are present, action must be taken to |federdly listed
which (16 USC 1531 &t | and conserve endangered or threatened | threatened species,
endangered | seq.); 50 CFR Endangered | species, including consultation with  {and at |east two nests
speciesor | 402; Fish and Species the Department of Interior. are located on
threstened | Wildife Carroll Idand and
gpeciesor | Coordination Act three nests on Graces
threatened | (16 USC 661 &t Quarters.
Species seg.); 33 CFR
depend 320-330, Bald
and Golden Eagle
Protection Act (16
USC 668-668d;
50 CFR 13 and
22)
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Table5
Potential Action-Specific Applicable or Relevant and Appropriate Requirements
for Remedial Actionsat Carroll Idand and Graces Quarters
Aberdeen Proving Ground, Maryland
Title/ Requirement
Action Citation Category Synopsis Comments
Waste 40 CFR 261 RCRA Defines solid waste, hazardous Any waste media that
genegration |COMAR Identification | waste, and criteriaand methodsfor |are actively managed
from 26.13.02 and Liging of | determining if asolid wasteisa or shipped off site
remediation Hazardous hazardous waste. Provides listed must be tested to
of waste and Waste hazardous wastes and defines determineif they are
contaminated hazardous waste characterigtics. RCRA characterigtic
media wastes.
Waste 40 CFR 262 RCRA States that generators of hazardous | Subgantive
generation | COMAR Standards wastes are responsible for requirements are
from 26.13.03 Applicableto |determining if wastes are hazardous | applicableto
remediation Generators of | and defines storage, trangportation, | management of any
of waste and Hazardous and record keeping of hazardous excavated or
contaminated Waste wastes otherwise actively
media managed hazardous
waste,
Treatment, |40 CFR 264 RCRA Generd performance standardsfor | Applicableif thereis
storage of COMAR Standards for | TSDFs trestment or long-
disposal of |26.13.05 Ownersand term storage of
waste Operators of hazardous waste
Hazardous
Waste TSDFs
Management |40 CFR 266 Munitions Defines when amilitary munition isa | Applicable because a
of militay | Subpart M Rule- Solid | solid/hazardous waste, and specifies | portion of wastes
munitions Wagte Military| requirements for trangportation, removed under
waste Munitions storage and treatment of waste Alternative 2 or as
military munitions part of congtruction
for Alternative 3 may
include waste
munitions.
Congtruction | COMAR Wil Establishes a permitting process for | Subgtantive
and long- 26.04.04 Congtruction | well congtruction with reporting requirements are
term use of requirements, specifies well aoplicableif
wellsor congtruction and abandonment construction requires
abandonment standards, requires approva for well | closure of any
of exiding use as a potable water supply, and | monitoring wells.
wells dates reponshilities of well owners.
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Table5
Potential Action-Specific Applicable or Relevant and Appropriate Requirements
for Remedial Actionsat Carroll Idand and Graces Quarters
Aberdeen Proving Ground, Maryland

Title/ Requirement
Action Citation Category Synopsis Comments
Discharge of |40 CFR 122-125, | Nationd Regulates direct dischargesto Subgtantive
wastewater | 129 COMAR Pollutant waters of the U.S. and specifies requirements are
26.08.04 Discharge permitting requirements gpplicable to any
Elimination discharge of
System decontamination
(NPDES) wastewater to
surface water.
Shoreline COMAR Generd Water| Establishes design and congtruction |Applicable to
dabilization |26.08.02.13 Qudity specifications, and requirements construction of
Cetification |related to wetland protection, shordine gabilization
for Pacement | erosion and sediment control, measures
of Riprap for | spawning season of important
Shore aquatic species, and breeding areas
Protection of migratory waterfowl.
Remedid COMAR Erosonand | Defines eroson and sediment Applicableto any
excavation/ |26.17.01 Sediment control during land clearing, grading, |excavation to remove
congtruction Control or other earth disturbances wastes and to
congtruction of
shordine gabilization
measures
Remedid COMAR Stormwater | Defines sormwater management Applicableto any
excavation/ |26.17.02 Management | during land development activities, | excavation to remove
construction induding building and grading wastes and to
construction of
shordline gabilization
measures
Remedid 40 CFR50.6 & |Control of Prohibits the handling of materids | Applicable to any
excavdion/ |50.7 COMAR Fugitive and the use, congtruction, or excavation to remove
congtruction |26.11.06.03 Particulate demalition of buildingsandroads  |wastes and to
COMAR Matter without reasonable precautionsto | construction of
26.11.06.08 prevent particulate matter from shordine gabilization
becoming airborne. Requires that an | measures
ingalation or premises not be
operated or maintained in such a
way that nuisance or air pollution is
created.
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Tableb

for Remedial Actionsat Carroll Idand and Graces Quarters
Aberdeen Proving Ground, Maryland

Potential Action-Specific Applicable or Relevant and Appropriate Requirements

Title/ Requirement
Action Citation Category Synopsis Comments
Air emissons |40 CFR 61 National Establishes emissons requirements | Potentidly gpplicable
by stationary | COMAR Emisson for various hazardous air pollutants, |to Stuationsinvolving
sources 26.11.15-16 Standards for |including certain chlorinated VOCs  |release of hazardous
Hazardous Air | and radionuclides. substances to the
Pollutants amosphere
Remedid COMAR Noise Establishes noise sandards for Applicable to any
congtruction |26.02.03 Pollution indudtria, commercid and resdentid | excavation to remove
Control Zones. wastes and to
construction of

shordine sahilization
measures
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and recovery, creating athreat to human health and the environment. Alternative 3 also achievesasmal reduction
in the volume of hazardous condtituents by remova of wastes in the shoreline congtruction area. The volume of
hazardous substances removed in Alternative 3 islessthan in Alternative 2, because the shoreline erosion controls
will reduce the amount of these substances that will become exposed. However, Alternative 3 aso reduces the
mohbility of these hazardous substances by ensuring that they are not exposed dong eroding shorelines causing
release to air and water. Because the reduction in mohility by Alternative 3 effectively reduces risk, while the
reductionin volume under Alternative 2 is associated with increased risk, Alternative 3 israted higher with respect
to this criterion.

2.11.5 Short-Term Effectiveness

Alterndtive 2 is the most desirable aternative with respect to this criterion because there is minima impact to
workers, and the public is protected. Alternative 3 isless desirable than Alternative 2 with respect to this criterion
because of the congtruction activities associated with implementing the shoreline erosion controls. UXO surveys
and related clearance activities, and other hedth and safety precautions such as the use of persond protective
equipment will be required in Alternative 3 to protect workers; in addition, surface water controls, soil erosion
controls, and other temporary environmental controlswill be required to minimize environmental impacts dueto
congtruction.

2.11.6 Implementability

Alternative 2 is easly implementable, because all resources required for the public access controls and for
management of the land are readily avalable. Alternative 3 is dso not expected to be difficult to implement, but
severd implementation issues need to be consdered, including the length of timerequired to placefill materid and
develop the wetlands (if selected as a technology), which is expected to be approximately two to five years, and
maintenance requirements associated with the offshore breskwater and revetments. In addition, regulatory
coordination will be required during the design of Alternative 3 to address ARARS related to congiruction in a
floodplain / Maryland Critical Area.

2.11.7 Cost

The total estimated present worth costs of Alternatives 2 and 3 are approximately $2,030,000 and $5,170,000,
respectively, for both Carroll Idand and Graces Quarters. The estimated capital costs are $106,000 and
$3,210,000, respectively for the two dternatives. A detailed breakdown of these codts is presented in the FS
Addendum. These present worth costs are based on an operating period of 30 years and a discount factor of 7
percent.

Alternative Capital Present Worth of Total Present
Cost O& M Cost Worth Cost
Alternative 2 — Public Access Controls with $106,000 $1,924,000 $2,030,000
Land Use Redtrictions
Alternative 3 — Public Access Controls, Land $3,210,000 $1,960,000 $5,170,000
Use Redtrictions and Erosion Controls
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Although the cost of Alternative 2 can be cdculated, the fact that the long-term effectiveness and permanence of
Alterndtive 2 isuncertain raisesthe possibility that additiona remedid actionsmay berequired inthefuture. A future
decison to implement additiona remedia actions would be accomplished through aremedy review that could be
ether within the 5-year cyclefor such reviews, or could betriggered by achemica release that would indicate that
land use controls and shordine inspections alone (Alternative 2) are not effective. If the remedy review was
triggered by achemicd release, there may be community and palitica pressureto implement aremedy that iseven
more aggressive than shordine erosion controls, with substantially higher cogts,

Thereismuch lessuncertainty associated with the cost for Alternative 3, because of thelong-term effectivenessand
permanence of thisremedy. Congdering uncertainties, it ispossbletha Alternative 3isaso the dternative with the
lowest long-term cost.

Modifying Criteria
2.11.8 State Acceptance

The Maryland Department of the Environment (MDE), Waste Management Adminigtration, concurs with the
selection of Alternative 3 for Carroll 1dand and Graces Quarters.

2.11.9 Community Acceptance
The community prefers and has accepted Alternative 3 during the public comment period.
2.12 Principal Threat Waste

Any lethd chemica agentsthat possibly exist at Carroll Idand and Graces Quarters in containers are considered
to be principd threat waste because of their high toxicity.

Site ingpections and geophysicd techniques have been employed in suspect areas to identify wastes, and dl such
meaterids have aready been remediated. It is ill possible that CWM materids exist but could not befound using
exiging technology. Nevertheless, there are no additional postively-identified areas that contain CWM or
hazardous substances on Carrall 1dand and Graces Quarters.

Any principal threat waste that is discovered by Site ingpections or other activities at Carroll 1dand or Graces
Quarters will be destroyed or removed for disposa by the U.S. Army using existing emergency response
procedures that are protective of human hedth and the environment. The sdected remedy will minimize the
likelihood that principa threat waste will be released to the air or surface water.

2.13 The Selected Remedies
Anevauation of potentid aternativeswas performed in accordance with the NCP as summarized in Section 2.11.

Based on this evduation, the selected dternative for Operable Units B a Carroll 1dand and Graces
Quartersis Alternative 3, “Public Access Controls, Land
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Use Regtrictions, And Erosion Controls,” with atotal cost of $5,170,000. The sdlected dternative for the other Sites
ligedin Tables1 and 2 is“No Further Action”.

These selected remedies are protective of both human hedth and the environment, effective in meeting RAOs, and
permanent solutions. All of the selected remedies will comply with ARARs and will not pose short-term risks to
remedia workers, the community, or the environment. The selected remediesare easly implemented with rdaively
low cost. In addition, the remedies meet State and Federa regulatory requirements and are accepted by the
community.

The selected remedies were chosen over other dternatives, because they represent the solutions that best satisfy
the nine criteria specified by EPA to be considered in remedy sdlection.

The specific LUC objectives for the Carroll Idand and Graces Quarters Operable Units B remedy are:

» Redrrict futureland usageto ether military/industria activitiesor alimited-access natura resource management
area.

» Redrict public access to Carroll Idand and Graces Quarters by employing reasonable measures to prevent
inadvertent exposure of individuals to CWM, hazardous substances and UXO.

The current land use designation for Carroll Idand and Graces Quartersin the APG Master Plan is open space.
Thefuture land use designation will be primary use as a limited-access natural resource management area, and
secondary use for military/indudtrid activity. APG will continue to be responsible for natura resource management
activities at Carroll Idand and Graces Quarters.

The basdlinerisk assessment did not identify any unacceptable risksto current or hypothetica future receptorsfrom
exposure to condtituents in environmental media at Carroll 1dand or Graces Quarters. The most conservative
(highest exposure) receptor evaluated in the basdline risk assessment was anatural resources management worke,
with exposure factors the same as the standard EPA default exposure factors for industrial workers.

2.14 Performance Standards

The erosion control measures will be congtructed aong the shordline areas most subject to erosion, with roughly
three miles of shoreline being protected (Figures 4 and 5). The specific measures to be implemented for erosion
control will be determined in the design phase of the remediation process. The measures selected for various
shordline areaswill be designed to provide adequite protection againgt a50-year sorm event, while minimizing any
adverse impacts to habitat and other environmental resources.

The land use control objectives are:

« redrict futureland useto primary use asalimited-access Natural Resource Management Area, and secondary
use for military/indudtrid activities,




Record of Decision May 2001
Carroll Island and Graces Quarters Operable Units B Fina
Aberdeen Proving Ground, Maryland Page 39 of 49

e redrict unauthorized access;

o prohibit future land use tha is incompatible with and would disrupt the effectiveness of the
engineered/constructed shordline erosion controls.

Unauthorized accessto Carroll 1dand and Graces Quarterswill continueto be controlled by signs, chainlink fences
with locked gates, random security patrols and other physical measures. Signsdong the fence and shordline areas
will dso be maintained to inform boaters of potentid hazards present on beaches and land.

Future land use will be controlled by designating in the APG Magter Plan the future use for Carroll 1dand and
Graces Quarters as natura resource management and military/industrial usage. Any proposed changes in land
usage, or proposed activities that would disrupt the effectiveness of the engineered shordline erosion controls, will
be reviewed by APG DSHE. APGwill notify EPA Region 111 and MDE of planned changesin land usefor Carroll
Isand and Graces Quarters. APG will dso notify EPA and MDE in the event that the transfer by sdle or lease is
contemplated for any portion of Carroll Idand and Graces Quarters.

APG will deveop a LUCAP that specifies the procedures for implementing land use controls a APG gites for
which a ROD has been signed. APG will also develop a LUCIP for Carroll 1dand and Grace Quarters. The
LUCIP will specify land use control procedures and access control measures to be implemented at this site. In
addition, the LUCAP/LUCIP will specify the frequency of inspections of Carroll 1dand and Graces to verify no
sgnificant changein land use and the frequency of certification of the compliance with LUCs specified in thisROD.
The frequency of and procedures for conducting shoreline inspections at Carroll Idand and Graces Quarters will
aso be specified in the LUCIP. These shordine ingpections will be initiated following completion of the LUCIP,
and prior to the congtruction of the shordline erosion control measures. The LUCIP will also specify the reduced
frequency of ingpections that will be performed after the construction of the shoreline erosion controls.

2.15 Statutory Determinations

Based on the findings of the RI, the Carroll 1dand and Graces Quarters Operable Units B pose risk to human
hedlth. Therefore, a determination has been made that public access controls, land use restrictions, and eroson
controls are gppropriate and protective of human hedlth.

Based on the findings of the RI, and on accomplishment of remova actions to remove possible sources of
hazardous materials, the other Carroll I1dand and Graces Quarterssiteslisted in Tables 1 and 2 pose no further risk
to human hedlth or the environment. Therefore, no further action is necessary for these Stes.

The selected remedies are protective of human health, comply with Federd and State of Maryland requirements
that are legaly applicable or relevant and appropriate to the remedid action, and are cost effective.

The selected remedies are permanent solutions and satisfy, to the extent practicable, the statutory preference for
reduction of toxicity, mohbility, and volume of contamination through trestment.
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Section 300.430(f)(4)(ii) of the NCP requires that a 5-year review of the ROD be performed if hazardous
substances, pollutants, or contaminants remain at the unit. The three parties, Department of the Army, MDE and
EPA, have determined that a5-year review of the ROD for the Carroll 1dand and Graces Quarters Operable Units
B will be performed to ensure continued protection of human heslth.

2.16 Explanation Of Significant Changes

The origina proposed plan for remediation at Carroll 1dand and Graces Quarters Operable UnitsB wasreleased
for public comment in July 1998, with land use controlsidentified asthe preferred dternative. The public expressed
concerns about shoreline erosion exposing CWM and hazardous substances on beaches. In response, APG
reeva uated possible remedia dternatives, and in April 2000 rel eased a second proposed plan with anew preferred
remedy congsting of LUCsand shoreline erosion controls. There have been no significant changesto this preferred
remedy since the second proposed plan was presented. Additional background information on community
involvement in this decison processis presented in the responsiveness summary.

3 RESPONSIVENESS SUMMARY

The Responsveness Summary is provided as Appendix A of this document.
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APPENDIX A

CARROLL ISLAND AND GRACESQUARTERS
OPERABLE UNITSB
PROPOSED PLAN
RESPONSIVENESS SUMMARY

The fina component of the Record of Decison is the Responsiveness Summary. The purpose of the
Responsiveness Summary isto provideasummeary of the public’ scomments, concerns, and questions about Carroll
Idand and Graces Quarters (Operable Units B) and the Army’ s responses to these concerns.

APG held a public meeting on May 11, 2000 to formally present the Proposed Plan and to answer questions and
recelve comments. The transcript of this meeting is part of the adminigrative record for the site. During the public
comment period, APG a so received written comments. All comments and concerns summarized below have been
considered by the Army and EPA in selecting the cleanup method for Carroll Idand and Graces Quarters.

This respongveness summary is divided into the following sections:

C Oveview

¢ Background on Community Involvement

C Summary of comments received during the public comment period and APG'’ s responses.
C Sample newspaper notice announcing the public comment period and the public meeting.
OVERVIEW

At the time of the public comment period, the Army had endorsed a preferred dternative for Carroll 1dand and
Graces Quarters. APG proposed redtricting use of theland to anatura resource management area, with any future
Army activities to be compatible with this designation. APG aso proposed additiona access controls, shoreline
erosioncontrol messures, and shordlineingpectionsto locate any wastesthat may surface. The shordlineingpections
will initidly betwice per month and after mgor stcorm events. Thefrequency of shorelineingpectionswill be reduced
after the erosion control measures are congtructed. The frequency of ingpections under long-term operations will
be specified by design documents. The frequency will aso be adjusted in the future, depending on the findings of
the ingpections, with these changes being coordinated with regulatory authorities and the community. EPA and
MDE concur with the Army’s preferred dternative. The community also seems to agree with the selected
dternative.
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BACKGROUND ON COMMUNITY INVOLVEMENT

Citizens in Bdtimore County living near APG's Carroll 1dand and Graces Quarters Study Aress have actively
expressed interest in the Sites since the early 1990s.

APG has maintained an active public involvement and information program. Highlights of the community’s
involvement in the original Proposed Plan and the revised Proposed Plan and APG' s activities during the last few
years follow:

C APG began discussing the Carroll 1dand and Graces Quarters Study Areas and ongoing environmental
investigationswith the Restoration Advisory Board in April 1995. Other Board meetingswhere APG presented
informationon the two study areasincluded October 1995, May 1996, and September 1997. In January 1997,
APG discussed the Feasibility Study for Operable Units B. The Board further discussed the Feasibility Study
at the January 1998 mesting. In June 1998, APG distributed a draft Proposed Plan at the Board meeting for
members to review and provide their comments.

C Inlate 1997 and early 1998, APG formed a Batimore County Citizens Committee as an additional way to
involve citizens near Carroll Idand and Graces Quarters in the decision-making process. APG presented
information on the Feasihility Study at the first meeting of the Committee in February 1998 and on the tour in
June 1998.

C APG released a Proposed Plan for Carroll Idand and Graces Quartersfor public comment on July 22, 1998.
Copies were available to the public at APG's information repositories at the Aberdeen and Edgewood
Branchesof Harford County Library, and Miller Library at Washington College. A copy of the Proposed Plan
aso was posted on the Ingtallation Restoration Program’s Web Site, and the public was invited to comment
through the Web Site. A 45-day public comment period on the Proposed Plan ran from July 22 to September
4, 1998. On July 29, APG held a public meeting at the Bowleys Quarters Fire Station.

C Comments received from the public on the proposed plan indicated a preference for Alternative 2, public
access controls with land use restrictions, but concerns were expressed about shordine erosion continuing to
uncover materid on the beaches that could migrate into the Bay. Community members were concerned about
the possible release of chemicals into the air or water. Community members were particularly concerned
because of the extensve use of the surrounding waterways for recreationa purposes such as boating and
fishing. Locd residents, community membersof APG’ s Restoration Advisory Board, and the APG Superfund
Citizens Codition requested APG re-examine dternatives for reducing shordine erosion and thus preventing
any materids from entering surface water bodies or re-examine technologies for detecting any such buried
materids and removing them.

C Inresponseto the concernsraised about shoreline erosion, aFeasibility Study Addendum and anew Proposed
Plan for Carroll Idand and Graces Quarters were prepared.

C The new Proposed Plan was discussed at the December 1998, February 1999, July 1999, and December
1999 meetings of the Restoration Advisory Board.
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C The new Proposed Plan for Carroll 1dand and Graces Quarters was released for public comment in April
2000. Copieswere made availableto the public at APG’ srepositories at the Aberdeen, Joppaand Edgewood
Branches of Harford County Library, Miller Library a Washington College, and the Cecilton Branch of the
Cecil County Library. A copy of the Proposed Plan a so was posted on the Instal | ation Restoration Program’s
web ste, and the public was invited to comment through the web ste.

C A 45-day public comment period on the new Proposed Plan ran from April 26 to June 9, 2000.

C APG prepared arelease announcing the availability of the new Proposed Plan, the dates of the public comment
period, and the date and time of the public meeting. APG placed newspaper advertisements announcing the
public comment period and meeting in The Aegis, The Avenue, The Cecil Whig, The East County Timesand
The Kent County News.

C APG prepared and published afact sheet on the Proposed Plan including information on the public meeting.
APG mailed copies of this fact sheet to over 2,700 citizens and dected officids on its Indalation Restoration
Program mailing ligt. The fact sheet included aform which citizens could use to send APG their comments.

C On May 11, APG hdd a public meeting a Oliver Beach Elementary School in Chase, Maryland.
Representatives of the Army and the MDE were present. APG representatives presented information on the
ste and on the proposed cleanup aternatives.

SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
AGENCY RESPONSES

Comments raised during the public comment period on the Carroll 1dand and Graces Quarters Proposed Plan are
summarized below. The comments are categorized by source.

COMMENTS FROM QUESTIONNAIRE INCLUDED WITH FACT SHEET

As part of itsfact sheet on the Proposed Plan, APG included aquestionnaire that resdents could return with their
comments. APG received 11 forms. The dternatives preferred by individuas returning comment forms were:

0 Alternative No. 1 - Take No Action.
1 Alternative No. 2 - Public Access Controls with Land Use Redtrictions

10 Alternative No. 3 — Public Access Controls, Land Use Restrictions and Erosion Controls
0 Have no preference

Written comments included on the forms are summarized ba ow.

Comment No. 1. [Commenter selected dternative 2] “1 fed that aternative #2 would be more effective on getting
rid of any waste buried on the shoreline. With an inspection twice amonth or after amgjor storm thiswould ensure
the removal of any waste surfacing. Two times a month sounds better than two times a year. Less exposure when
something does surface.”
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Response No. 1: Fewer ingpections are needed with Alternative 3 as the shordline erosion control and stabilization
measures reduce the possibility of waste becoming exposed. APG agrees with the need to conduct inspections
twice per month and after mgor sorm events during the period prior to shordline stabilization. The frequency of
ingpections will be reduced after the shoreline is stabilized. The frequency will dso be adjusted in the future,
depending on the findings of the ingpections, with these changes being coordinated with regulatory authorities and
the community. These adjustments may ether increase or decrease the frequency. It is expected that there will
aways beinspections after mgor sorm events, to verify that shoreline erosion control measures remain intact, and
to identify any wastes on shoreline areas that have not been stabilized.

Comment No. 2: [Commenter selected dternative 3] “I think it is good to have the erosion controls, but | hope
there will gill be adequate ingpection (twice a year seems pretty infrequent), since | would think that even with
eroson controls, materials may become exposed - especialy after mgor storms.”

Response No. 2: The shoreline erosion control measures are expected to prevent dl releases in the stabilized
areas where mogt erosion occurs. The frequency of ingpection in areas of lesser erosion that have not been
stabilized will be such that health and the environment are protected. APG does agree that even when inspection
isreduced from twice per month after shordines stabilization is completed, that the frequency should be greeter than
twice per year to ensure that the remedy is effective. Many factors will be consdered when determining the
appropriate frequency for ingpections. For example, ingpections may be more frequent during warmer monthswhen
there are more boaters in the waters adjacent to Carroll 1dand and Graces Quarters. As noted in the previous
response, it is expected that there will aways be inspections after mgjor ssorm events, to verify that shoreline
erosion control measures remain intact, and to identify any wastes on shoreline areas that have not been stabilized.
All of these factors will be evauated when preparing remedy design documents where ingpection frequency will
be specified.

Comment No. 3: [Commenter selected dternative 3] “While | agreewith the chosen dternative, | fed that during
the first two years after completion the beach patrols should occur more than 2 times per year to ensurethe erosion
controls are working properly. If erosion does occur, it would be noticed and corrected more quickly with more
frequent beach patrols.”

Response No. 3: APG agrees and ingpections are expected to be more often than twice per year, and will dways
be conducted after mgjor storm events.

Comment No. 4: [Commenter selected dternative 3] “ Since Batimore County isrevitalizing the northeastern end
of the county s0 people have accessto thewater, | think it would beagood ideato build afishing pier or boat ramp
at the end of Graces Quarters.”

Response No. 4: APG understandsthe desire of theloca communitiesto have accessto the waterwaysfor which
the proving ground is responsible. The current restrictions on use of thewaterwaysarein placefor the safety of the
waterway users and would prohibit the building of a pier or ramp at this time due to the possible presence of
ordnance in the waterways from higtoric testing activities. The Department of Defense, as well as the Army and
APG, are working on the
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many issues involved with the safe remova of munitions including researching better detection technology and
destruction technology. Every five years there will be aremedy review a which time congderation will again be
given to remedia approaches that would alow unrestricted land use.

Comment No. 5: [Commenter selected dternative 3] “Let us not make amigtake of Love Cand in NY, where
the company was forced to give up the property; the US Government should never relinquish ownership. Wedo
not know what may come up to surface, considering the toxicity of materia tested in the past. Maybe a better
survelllance is needed, automatic alarms, etc., etc.”

Response No. 5: There are no plans a thistimefor the Army to relinquish ownership of theland. APG and EPA
expect the controls and inspections being put in place to adequatdly protect human hedth and the environment.
However, the remedy will be reviewed after implementation to ensurethat it is providing adequate protection and
additional measures would be implemented if it were not adequate. Furthermore, there will be notification and
coordination with EPA and MDE in the future if any mgor change in land use or trandfer of land ownership is
proposed. Additional protective measures would be implemented at that time, as necessary and appropriate.

COMMENTSAT THE MAY 11, 2000 PUBLIC MEETING

A full transcript of the public meeting is a APG's information repositories. Following is a summary of the one
comment mede at the mesting.

Comment No. 6: A resdent asked if the Federal Government would fund the remedia action plan.
Response No. 6: Yes. Fundsfor remedia actions come from the Defense Environmental Restoration Program

and will probably be available for implementing this remedia action in 2002/2003.

WRITTEN COMMENTSRECEIVED

APG received written comments from the community co-chair of the APG Restoration Advisory Board, a local
citizen, the APG Superfund Citizens Codition, and the Maryland Department of the Environment.

Community Co-Chair, APG Restoration Advisory Board

Comment No. 7: “I agreewith Alternative 3 and with the remova actions. The Proposed Plan was very thorough
and covered everything from the past to the future for the Stes.”

Response No. 7: APG appreciates the feedback on the plan.
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APG Superfund Citizens Coalition

“In general, APGSCC supports the preferred adternative for Operable Units B, which includes public access
controls, land-use restrictions and erosion controls.” APGSCC submitted the following two comments,

Comment No. 8: “Mercury Contamination a the Northeast Test Hut Site. Whilethe results of the bioaccumulation
study indicated that the risk to ecological receptorswas minimd, it must be emphasized that the reason therisk was
minima was due to the limited area of contamination. In fact, the most highly contaminated soil was removed to
provide soil for the biocaccumulation experiments. Members of the EPA Biologica Technical Assstance Group
(BTAG) emphasized that if the contamination was more widespread removal would be warranted. Thispoint was
not emphasized in this report, but should be.”

Response No. 8: APG agrees with this comment.

Comment No. 9: “Remediation of Disposa Sites at Graces Quarters. While most disposd areas in the Carroll
Idand Study Area were designated for accelerated action and remediated, none of the disposal areas in Graces
Quarters were designated as such, despite their upland location. Instead, most of the disposal siteswere included
in the Graces Quarters Operable Unit B. While the presence of marshes would make it difficult (impossible) to
identify thelocation of chemica warfare material and unexploded ordnance using current technol ogies, presumably
magnetometry, EM and GPR could be used for the upland sites. Why wasthe decision made to not excavate these
Stes?’

Response No. 9: The digposal areas a Carroll Idand were proposed for remedial action because APG's
environmentd studiesindicated the potential for hazardous materid to be buried at these areas. At Graces Quarters,
APG excavated suspected hazardous materid disposa pits through aremoval action because the pits were very
close to the shordline and continuing erosion created a potential for the pits to continue to erode into the surface
water. Environmental sampling of the remaining suspected disposal areas at Graces Quarters found no indication
of the presence of hazardous materia and thus additional action is not warranted. The suspected disposa areas at
Graces Quarters were not designated disposa areas and it islesslikely waste was buried at these areas than at
Carroll Idand; the waste found appeared to be scattered surface debris. Additiona geophysica studieswould not
be able to detect non-metallic objects (such as laboratory glassware that could contain hazardous substances).
Therefore, APG is proposing the protective measures in Alternative 3 because of the possibility hazardous
substances could be present.

L ocal Citizen

APG received one letter commenting on the Proposed Plan. The individud did not indicate a preference for any
of the dternatives, but made the following comments

Comment No. 10: The commenter mentioned thet his family has owned land near Carroll Idand for dmost 60
years. “My concerns with your three aternatives are that | don’t think any of them go far enough to preserve the
property. Carrall Idand is an asset to the area. It abounds with deer, eagles, and other wildlife, and the waters
surrounding it flourish with fish and crabs.
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However, it is rgpidly eroding away - - and the changes are visible more every year. | can recal when the small
idand a the mouth of the Gunpowder River was <till connected to the main idand. Through eroson, however, we
now have 2 separate idands. Eventudly I'm sure dl the land will be eroded away.

“| respect thefact that your main concernispublic safety in that you want to assurethat any ‘wastes are addressed
- - - but | fed more should be done to preserve the land itself. So here are my questions:

1. Exactly what will you receive for the $5,170,000? Will thisinclude shoreline preservation and recongtruction?
For the entireidand? Or just where ‘wast€' is discovered? |s the $5,170,000 a one-time expenditure - - or
would this amount be spent every year?

2. Would it be possible for you to form a partnership with another government agency (the Department of the
Interior?) that could help with funding aimed at a comprehensive land preservation project?

3. Isthereany possihility that theidand could some day be used asaFederd park or asanature study preserve?’

Response No. 10: Remedid Alternative #3 includes land use redtrictions, public access controls and shordline
eroson control measures. APG will manage the land as a natural resource management area. Warning signs will
be posted dong the shoreline, and additiona patrols will monitor the area to deter trespassing. Visud ingpections
will be performed periodically and after any significant storm event to locate any chemica warfare materid or
unexploded ordnancethat surfacesasaresult of shoreline erosion. Approximately three milesof shordineat Carroll
Idand and Graces Quarters will be stabilized. The control and stabilization measures are planned for areas where
erosion is greatest and waste may have been disposed. The $5,170,000 is the tota cost for implementing
Alternative #3.

Current plansarefor the Army to retain ownership and to manage the land as a natura resource management area
with limited Army usage. It is possible the Army could dlow limited public accessfor guided tours. Becausethere
isapotentid for chemica warfare materid to ill be present, it is not likely the property could be used as a park
with unrestricted access.

Maryland Department of the Environment

The Federd Facilities Section of the Waste Management Administration provided the following comments.

Comment No. 11: “Becausethe preferred dternative will alow a hazardous substance to remain on Site, the text
should include the provisons for five-year reviews. Thesefive-year reviews should be associated with dternatives
2and 3”

Response No. 11: APG agreesthat afive-year review should be conducted for the preferred remedid action and
has provided for this in the Record of Decison.
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Comment No. 12:; “Thetext statesthat no further actionisrequired for 17 individud stesreferenced inthe bulleted
list preceding this paragraph. The Primary Test Areaisincluded in thelist of No Further Action Sites. Please clarify
that the no action decision ligted in this section excludes the groundwater beneath the Primary Test Area, and that
remedid action isanticipated for this separate operable unit. Thisdistinction should be made in the find Record of
Decison and other gpplicable documents referencing this Ste”

Response No. 12: APG hasclarified inthe Record of Decision that groundwater remediation at Graces Quarters
is a separate Operable Unit.
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wre bot on APG' mailing [, you cem “Giamrisos,” “Safery, Hoabth & Envires-
requeest a copry of the fact sheet by calliing  mest,” "Eovinonmenial Cleasap Welr
APG% b Bevirotmenil nfoma-  Sie ™ asd "Docsneny™ & review the plan,

tion Line st (410) I72-3842 or mnd “Public Participstion” snd “e-madl
(00} APG-FIFL response form”™ o submit comments,
FROMMED ACTHN

APU coniductod comgreicasive cavircamenal investigations st both siudy ares
and implemented s pumber of removal sctices. B is possibiie that vome wases,
including chemical warfure matericl, sneinted with historic sting ssd suppart
activicies muy ret have been focated due o she diffioulcy of detecting, these widtes
with exlsting technalogy, APG s proposing resnedistion io reduce the poasibility of
expore 10 humass o W the exviconment sod the Chespeakce Bay.  The pabilic alse
I invhted 5 comment an e adequacy of the removal sctioes alresdy conducted.

ALTEREATIVES DALLATID

AP, EPA end Maryland Deparsest af the Environment evalusied the fallowing

ahermatives:

Alieraative 1@ Ne Action. The law requines APGH malosie mking 8o action o
extahifih & baseline o comparison with sther hemanive Cost: S0

Alisraulive 2 Pablic Ascms Controls winh Land Use Restrictions. Land use of
the Fitey wold be restricied o 8 natural recancs mansgemest e, Aoy fitare Army
activiries would be compuiihle with this designataon. Thess resrictions woukd be
incorpanated inte APG's Mesier Flan aed resl property transfier d s the
mhlrmhmmﬁmﬂhmﬂﬂmbﬂ
Ingpecziors and incresss land and bos paswly wnd wersing pipns o deter public
mempaning  Cosi: $1,030,600.

Aleraative 3: Puble Access Coutrols, Lasd s Restrictioss, asd Enmisa

Coairoke. This aliemative nelodes all of the ressedistion activities in Alsmalive 2

mbﬂm:ﬂhnﬂnﬂuhm Shorelina srion
wauld be inchaded whore 2r (759 4 o the past and whees

mmmtﬂmmmmhm

Cawe: 55,170,000,

Based an their sealysi of e sbarnstives, APG amid EPA prefer Allernative
1. Public Accem Controls, Lesd Use Hestrictions, snd Lrosioa Cowtrol.

mmmqhmunmmmhmm
bszed on public input. The fnal als i d willl b ok d i & Raocoard
of Decision thad sunmarizes the docizion-making process, AP will susmerizs sd
roapond 10 oomeest received denng the cosment period e part of the Bocord of
Decision. Cupunrhhmd!‘uﬂilrlyﬂhdf-ﬂh‘ ! Plan & avallahl
for review at the APG inl ik The reposiicaies mre Jocwied &t the
m;dﬁmmnimmmmmmmh-
Weshingten Codicge in Kenl County. Copies are als svailsble ot (e Edgewnod mnd
Ceciltan Libraries,




